Enhanced hepatic expression of P450IIE1 following inhalation exposure to pyridine.
Previous research has shown that intraperitoneal injection of the solvent pyridine results in a dose- and time-dependent induction of hepatic P450IIE1 in rats, with a twofold increase observed at 6 hr post-treatment. However, inhalation is the primary route of exposure expected for humans exposed to pyridine in laboratory and industrial settings or in tobacco smoke. In view of the potency and rapidity of induction associated with pyridine treatment, research was initiated to examine whether inhalation of the solvent at the current threshold limit value level of 5 ppm or at an elevated level of 440 ppm resulted in sufficient nasal and pulmonary uptake and systemic redistribution to cause increased hepatic expression of rat cytochrome P450IIE1. Rats were exposed, 6 hr/day, to 5 ppm pyridine for 4 days; to 440 ppm pyridine for 1 or 4 days; or to filtered air for 1 or 4 days. Rats were sacrificed 18 hr after the last exposure. Liver samples were taken from the air- and pyridine-exposed rats. Expression of immunoreactive P450IIE1 was examined in tissue sections using immunohistochemistry and in microsomal preparations using Western blot analyses. Hepatic tissue obtained from rats exposed to 5 ppm pyridine for 4 days or to 440 ppm pyridine for 1 or 4 days displayed significantly elevated levels of immunoreactive P450IIE1. Immunohistochemical analyses of liver sections showed that inhalation of pyridine at 5 ppm resulted in an elevated expression of P450IIE1 in hepatocytes surrounding terminal hepatic venules (THVs). Exposure to 440 ppm pyridine caused both increased expression of IIE1 in hepatocytes surrounding THVs after a single 6-hr exposure and an approximately three- to fourfold increase in the total number of cells expressing IIE1 after 4 days of exposure. Dilution analysis of immunohistochemically stained tissue revealed a significant difference between air-exposed controls and pyridine-exposed rats, at all exposure levels. P450IIE1 levels in microsomes isolated from rats receiving 5 and 440 ppm pyridine for 4 days were increased 2.5- and 10-fold as judged from scanning laser densitometry. This study reveals that inhalation of pyridine vapors at levels equal to or greater than the current threshold limit value of 5 ppm results in significant hepatic induction of P450IIE1 in rats.